An eighteen-year-old male with a history of congenital cerebral palsy, seizure disorder, and recurrent pneumonia was admitted to our hospital for tracheal stent insertion. He had first visited the emergency department of another hospital three months ago due to fever and signs of upper airway obstruction such as dyspnea and tachypnea. He was intubated for one month but could not be extubated due to respiratory distress,
INTRODUCTION
Although the relationship between development of restrictive lung disease and thoracic deformity such as kyphoscoliosis is well documented with accompanying pulmonary function test results (1) , extrinsic tracheal compression due to chest wall deformity is not commonly observed or known to occur. The diagnosis of this condition can be made with the help of multidetector CT (2) , but the standard treatment method has not yet been definitely established (3) (4) (5) . Both endoscopic management with stent placement and surgery can be performed, but making the decision between the two options may often be difficult. Recently, we experienced a patient with severe extrinsic tracheal compression due to scoliosis and straightening of the thoracic spine who underwent successful placement of tracheal stent but later died of bleeding from the tracheostomy site probably due to tracheo-brachiocephalic artery fistula. We would like to present this case and discuss making treatment decisions based on imaging findings, which we think might be useful in treatment planning for similar cases.
Extrinsic airway compression due to chest wall deformity is not commonly observed. Although this condition can be diagnosed more easily with the help of multidetector CT, the standard treatment method has not yet been definitely established. We report a case of an eighteen-year-old male who suffered from severe extrinsic tracheal compression due to scoliosis and straightening of the thoracic spine, confirmed on CT and bronchoscopy. The patient underwent successful placement of tracheal stent but later died of bleeding from the tracheostomy site probably due to tracheo-brachiocephalic artery fistula. We describe the CT and bronchoscopic findings of extrinsic airway compression due to chest wall deformity as well as the optimal treatment method, and discuss the possible explanation for bleeding in the patient along with review of the literature. (5) . Endoscopic techniques are being increasingly used, and successful treatment using a stent has been reported in failed and surgically contraindicated cases (7) . Favorable results of stent insertion in congenital tracheal stenosis with vascular sling have also been reported (8) .
Index terms
In our patient, the stent placement was successful without any respiratory problems, but he died later due to sudden bleeding from the tracheostomy site. We suspect that the bleeding may have been due to a tracheo-brachiocephalic artery fistula, a rare but fatal complication after tracheostomy caused by compression injury to the brachiocephalic artery or cuff-induced pressure necrosis of the trachea. Tracheo-brachiocephalic artery fistula is known to occur in 0.6% of patients who undergo tracheostomy within three to four weeks after the procedure, and one of the risk factors for the development of a tracheo-brachiocephalic artery fistula is congenital kyphoscoliosis or thoracic deformity (9) . The cause of sudden bleeding in our patient was uncertain as he had not undergone autopsy, but we suspect that either injury to the artery or cuff-induced pressure necrosis, aggravated by the congenital deformity of the spine, may have been the cause for his death.
Surgery has been suggested as the treatment method in few cases of thoracic deformity with tracheal compression. Surgical methods usually include some degree of partial resection of the sternum or manubrium, and suspension, transaction, or reimplantation of the brachiocephalic artery, along with tracheopexy or insertion of reinforcing mesh or plate (3, 4, 10) . Surgery may decrease the possibility of development of a tracheo-brachiocephalic artery fistula, but to the best of our knowledge there is no supporting evidence. The incidence of this fistula is very low, and the need for preventive operation in the absence of respiratory problems seems to be controversial. Surgery for high grade and acquired tracheal stenosis and endoscopic treatment for low grade and congenital tracheal steno-and subsequently he underwent tracheostomy, which only resulted in worsening of respiratory acidosis. Bronchoscopy performed in that hospital revealed eccentric tracheal stenosis, and he was transferred to our hospital for placement of tracheal stent.
Routine admission tests including complete blood count and blood chemistry showed decreased hemoglobin and hematocrit (8.6 g/dL & 24.8%) and mildly increased C-reactive protein (1.06 mg/dL). On the initial chest radiograph, a segment of distal trachea was not visualized, indicating airway obstruction. Severe scoliosis was also seen (Fig. 1A) . Subsequent chest CT examination showed markedly narrowed anteroposterior dimension of the thorax between the upper end of the manubrium and the T3 vertebra, measuring about 1.6 cm, which was significantly smaller than the normal value of 6.2 cm (range 5.0--8.7 cm) (6) .
Trachea was severely compressed, especially by the right brachiocephalic artery that courses between the manubrium and the vertebral body (Fig. 1B) . Straightening of the spine was also seen on the sagittal reconstruction image (Fig. 1C) . The lower trachea at the carinal level was also splayed by the T5 vertebra ( Fig. 1D ). Bronchoscopy also revealed extrinsic tracheal compression ( Fig. 1E ). Based on these findings, we concluded that the patient was suffering from respiratory failure caused by extrinsic compression of the trachea between the right brachiocephalic artery and the straight thoracic spine. The patient then underwent placement of a tracheal silicone stent by an experienced bronchoscopist, and his symptoms became tolerable afterwards ( Fig. 1F, G) . However, he suddenly died two weeks later due to massive bleeding of unknown cause from the tracheostomy site. severe compression of the trachea. In retrospect, the correction of thoracic deformity to obviate the extrinsic cause of tracheal compression may have been more useful than placement of tra-sis are the generally accepted treatment methods (5) . In our patient, endoscopic treatment seemed to be suitable for tracheal stenosis, but the accompanying thoracic deformity still caused 
DISCUSSION

